INTRODUCTION {#sec1-1}
============

In the United States, federal regulations hold Institutional Review Boards (IRBs) responsible for reviewing research protocols involving human subjects and for ensuring the adequacy of subject protection.\[[@ref1]\] Globally, the International Conference on Harmonization-Good Clinical Practice (ICH-GCP) protects research participants and assures that research is conducted in a manner that prevents harm.\[[@ref2]\] Many countries in the Middle-East follow ICH guidelines for GCP, World Medical Association- Declaration of Helsinki and its elaboration in the Council for International Organizations of Medical Sciences (CIOMS).\[[@ref3][@ref4][@ref5]\] GCP mandates that informed consent be obtained from each research subject prior to study enrollment. The informed consent form (ICF) plays an essential role in this process.\[[@ref6]\] Despite stringent federal regulations, studies suggest that IRB review may not guarantee inclusion of informed consent requirements, and may not adequately protect subjects.\[[@ref7]\] Controversial studies, including the Guatemala syphilis studies and the antiretroviral drug trials in Africa, have led to reassessment of the informed consent process for international research.\[[@ref8]\] Both mature and emerging regions report issues with informed consent forms relating to high complexity and poor readability.\[[@ref9][@ref10]\]

The subject information document (SID), a component of the ICF that details minimum essential information, often contains complex information regarding the risks and benefits of study participation.\[[@ref11]\] Given the increasing technical sophistication of diagnostic and experimental procedures in clinical trials, achieving adequate subject understanding of the ICF has become more challenging. Cultural factors and language barriers pose additional threats to the readability of the already complex ICF.\[[@ref12][@ref13]\]

In recent years, both Dubai and Abu Dhabi in the United Arab Emirates (UAE) have become increasingly popular sites for clinical trials. Contributing factors include the country\'s growing population, state-of-the-art healthcare facilities, treatment naïve subjects, and increasing prevalence of non-communicable and rare genetic diseases.\[[@ref14]\] Among the Gulf Cooperation Countries, the UAE, with an increase in clinical trials from 3 in 2000 to 72 in 2013, ranks second only to Saudi Arabia (280), and is followed by Kuwait (43) and Qatar (41).\[[@ref15]\] Unlike the US, where the majority (57.4%) of research is sponsored by pharmaceutical and medical devices companies, most (85%) research activities in the UAE are non-industry supported.\[[@ref16]\] Although guidelines regulate the ethics of clinical research and subject protection in the UAE,\[[@ref17]\] evidence regarding the structure and content of information provided in the ICF and its compliance with standard GCP guidelines is lacking. These concerns prompted the authors to investigate the nature of information provided in the ICF, and to assess compliance with GCP guidelines and readability of informed consent forms used in clinical trials in Abu Dhabi, the capital and largest emirate in the UAE.

MATERIALS AND METHODS {#sec1-2}
=====================

The subject information document (SID) and the consent form together make up the informed consent form (ICF).\[[@ref11]\] The globally accepted ICH-GCP guidelines mandate the inclusion of minimum essential items in the SID.\[[@ref18]\] UAE Research ethics committees (REC) are required to use ICH-GCP guidelines for ICFs as a standard reference for clinical trials.\[[@ref17][@ref19]\]

A multicenter retrospective cross-sectional analysis of 140 informed consent forms was conducted at two Joint Commission-International accredited hospitals in Abu Dhabi, UAE. The study was approved by the local research ethics committee and ICFs accessed following a confidentiality disclosure agreement. Study protocols containing ICF (SID and consent form) as a package from all prospective interventional or observational drug evaluation trials, epidemiologic, or other studies involving human participants submitted for initial review by the Research Ethics Committee (REC) between January 2009 and October 2013 were considered eligible. Both, industry sponsored and non-sponsored trials were included. Altered or amended SID-ICFs undergoing subsequent review were excluded. Out of 156 studies submitted to the REC, 140 met eligibility requirements. Each ICF was compared separately with the standard GCP-ICF and the information was coded by a multilingual physician-investigator blinded to the study hypothesis and verified by a second physician rater. ICF information that was in accordance with the standard GCP requirements, specified in the study protocol and described in non-technical English, was coded as "essential information item present" and scored as + 1.\[[@ref20][@ref21]\] If an item was partially or completely absent or did not fulfill all criteria, it was labeled as "essential information item absent" and scored as 0.\[[@ref20][@ref21]\] The presence/absence of a certified local language translation, such as English to Arabic, was scored as +1 or -1. A minimum score of 0 points and maximum score of 18 points were possible for each ICF.\[[@ref20][@ref21]\] Further, a readability test was applied to all 140 ICFs. The Flesch-Kincaid scale was chosen because of its convenience for computerized use, excellent reproducibility and high correlation with other established readability scales.\[[@ref22]\] The Flesch-Kincaid reading ease determines comprehension difficulty of written text on a scale of 0-100, with higher scores indicating that the material is easier to read. The Flesch-Kincaid grade level formula translates the score to a grade level, indicating the number of years of education generally required to understand a given text. Data was statistically analyzed using SPSS, and was expressed as percentage or as mean+/- SD. Inter-rater reliability was determined using Cohen\'s kappa.\[[@ref23]\]

RESULTS {#sec1-3}
=======

The ICFs reviewed were from several different therapeutic areas, including cardiovascular, endocrine, infectious, renal, and neurologic diseases. ICFs selected were evenly distributed between sponsored and non-sponsored studies. Of the 140 studies, 75% (*n* = 105) constituted observational studies (sponsored *n* = 25, non-sponsored *n* = 80), followed by 21.4% (*n* = 30) Phase III studies (sponsored *n* = 9, non-sponsored *n* = 21). Phase II (3.6%, *n* = 5) were all sponsored clinical trials. Phase I studies are not permitted by regulatory authorities in the UAE.

[Figure 1](#F1){ref-type="fig"} shows degree of compliance with GCP mandated information of the informed consent form. Overall, the ICFs from industry sponsored studies were largely compliant (79.5%) when compared with the local standard ICF. Purpose of the study, risk or discomforts, benefits, voluntary nature of participation and ability to withdraw at any time, probability of randomization, and emergency contact information of the investigators and study team were included in almost all (\>90%) of the ICFs reviewed for GCP compliance from industry sponsored studies \[[Figure 1](#F1){ref-type="fig"}\]. Conversely, low compliance was observed for items such as subject rights and responsibilities (33%) and anticipated out of pocket expenses to the participant (24%). Non-sponsored studies had significantly lower overall GCP compliance of 55.8% (*P* = 0.01). Less than half of the ICFs reviewed included information related to subject risks, benefits, randomization, and right to compensation from study related injuries. Fewer than 20% of ICFs from non-sponsored studies included important information related to subject rights and responsibilities.

![GCP compliance assessment of the ICFs from industry sponsored and non-sponsored studies from two Joint Commission accredited academic medical centers in the UAE. GCP compliance for each of the 18 minimum essential information items required for the ICFs was assessed by comparing the ICFs from industry sponsored (*n* = 39) and non-sponsored (*n* = 101) with a local GCP standard ICF and represented as percentage GCP compliance](PCR-6-104-g001){#F1}

The Flesch-Kincaid readability tests were applied to all 140 ICFs.\[[@ref22]\] A reading ease score of more than 60 indicates a "standard" readability score.\[[@ref22]\] For the Flesch-Kincaid Grade Level (FGLS), documents, such as the ICFs, should be written at a 7.5-grade level to ensure that patients understand the treatment and procedure options offered.\[[@ref24]\] The mean+/-standard deviation (SD) FRES score for the ICFs from industry sponsored studies was 48.9 ± 4.8, significantly higher as compared to 38.5 ± 8.0 (*P* \< 0.001) for non-sponsored studies \[[Table 1](#T1){ref-type="table"}\]. Additionally, the mean+/- SD for Flesch-Kincaid Grade Level score for the ICFs from the industry sponsored studies was 9.7+/- 0.7, significantly lower (*P* \< 0.001) as compared to 12.2 ± 1.3 for non-sponsored studies. Readability for the ICFs were not significantly different (*P* = 0.9) across the periods from 2010 to 11 and 2012 to 13 for both industry sponsored and non-sponsored studies \[[Table 1](#T1){ref-type="table"}\].

###### 

Flesch-kincaid Reading ease score and Flesch-Kincaid Grade Level Score for the ICFs from industry sponsored and non-sponsored studies

![](PCR-6-104-g002)

Additionally, based on the FRES, the ICFs were placed into categories ranging from standard readability to very confusing.\[[@ref21]\] Almost half (46%) of ICFs from industry sponsored studies were in the fairly difficult category (range 50-59), and the remaining half (51%) in the difficult category (range 30-49). The majority of ICFs from non-sponsored studies were in the difficult range (83%, range 30-49) and the remainder (17%, range 0-29) in the very confusing category \[[Table 2](#T2){ref-type="table"}\]. Cohen\'s kappa coefficient was high (*k* = 0.81-0.84) for the readability assessment and GCP compliance of the ICFs.

###### 

Comparative assessment of the readability ease scores of the ICFs from industry sponsored and non-sponsored studies with respect to standard readability (*N*=140)
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DISCUSSION {#sec1-4}
==========

The potential for faster subject recruitment, reduced clinical trial development costs, and an already established research infrastructure have made the UAE an attractive location for the conduct of clinical research.\[[@ref14]\] As clinical trials increase in the UAE, it becomes critical to ensure an adequate and complete informed consent process. The results of our study highlight deficiencies in the informed consent forms currently used for both industry supported and non-sponsored research involving human subjects. Concerns over exploitation or coercion of vulnerable populations, including the elderly and the large number of laborers in the UAE, are compounded by the finding that less than half of non-industry sponsored trials included adequate information on the risks and benefits of the study. More alarming is the finding that only 33% of sponsored and 16% of investigator-initiated studies listed basic information on the participants\' rights and responsibilities. Neither sponsored nor non-sponsored studies provided research participants with appropriate information regarding compensation for study related injuries or disability. Although study sites and ethics committees in Abu Dhabi mandate third-party study insurance to cover expenses related to clinical trial related injuries or disabilities, the ICFs reviewed did not distinguish between medical insurance covered for standard care and insurance for study related injuries. Out-of-pocket expenses incurred by the research participants can clearly impact clinical trial participation. Thus, the inclusion of this information may actually serve to bolster subject recruitment.

In our study, most sponsored projects were part of multi-institutional and multi-national drug trials and utilized standardized ICFs that had considerably higher compliance with GCP mandates than the ICFs used for non-sponsored studies. In fact, a substantial number of ICFs from non-sponsored studies had missing or incomplete information that would preclude true informed consent. Different investigators trained under various international systems have differing concepts of obtaining an appropriate informed consent. Standardizing investigator training is, therefore, critical to improving the informed consent process in the UAE.

Analysis of readability of the ICFs was also a cause for concern. The majority of studies had lower reading ease scores and higher reading grade levels than is recommended for consent forms.\[[@ref25]\] None of the ICFs tested had a reading ease score above 60. Also, college-level reading skills (12.1) were required for the ICFs from non-sponsored studies, and grade 9 reading skills were required for ICFs from industry sponsored studies. These findings remained consistent irrespective of the type of study, site oversight and complexity of the study. Studies in the US have highlighted issues with readability of the ICF because almost half of Americans read at or below grade-8 levels.\[[@ref26]\] These higher readability level requirements may inappropriately exclude participants, affect study recruitment and create a lack of understanding of the investigational nature of the study.\[[@ref27]\] Simplifying the ICF and graphically representing critical informational items, followed by awareness sessions potentially using smart phone technology and visual media, may help research subjects in understanding information related to their well-being.

A limitation of this study is that only 140 ICFs were reviewed and the data presented are from two academic centers. This limitation is partially overcome by the fact that these two institutions contribute the highest number of studies conducted annually in the country. Strengths of our study include the fact that both industry sponsored and non-sponsored studies were selected and ICFs from several therapeutic areas were included. ICF inadequacies highlighted in our study should aid pharmaceutical sponsors, contract research organizations, study site managers, regulators and investigators to develop effective ICFs for clinical research in this multiethnic, multicultural society.

CONCLUSIONS {#sec1-5}
===========

The expansion of clinical trials in emerging regions has raised valid concerns about research subject protection, particularly related to informed consent. Our study confirms readability and comprehension issues as well as the need to improve basic essential information for the ICFs. Given the undisputed benefits of conducting research in emerging international markets, improvements in ICFs are essential to protect the rights of future research subjects in the UAE.
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